The diamino acid in the cell-wall peptidoglycan was ornithine and the peptidoglycan was type B2b (Glu/Hyg-Gly-D-Orn). The DNA G+C content was 69.4 mol%. Based on these differences, strain T (=MTCC 11843 T =JCM 30060
T =KCTC 39828 T ) should be classified as the type strain of a novel species of Microbacterium, for which the name Microbacterium aureliae sp. nov. is proposed.
The genus Microbacterium was first described by Orla-Jensen (1919) , and the description was later emended by Collins et al. (1983) , Takeuchi & Hatano (1998) and Krishnamurthi et al. (2012) . Species of the genus have been isolated from diverse environmental habitats such as soil, insects, plants, clinical samples, water, fermented products and marine environments. At the time of writing, the genus Microbacterium consists of 92 species with validly published names (http://www.bacterio. net/microbacterium.html). Here, for the first time we report and describe the taxonomic status of an actinobacterium, strain JF-6 T , isolated from Aurelia aurita, the moon jellyfish.
Strain T was isolated from jellyfish, collected from the Bay of Bengal coast, Kanyakumari, India (11 30¢ N 79 47¢ E) by the dilution-plate technique on Zobell marine agar as well as on tryptic soy agar (ZMA, TSA; HiMedia) and maintained as glycerol stocks at À70 C. Colony and cell morphology were studied according to standard methods (Murray et al., 1994) . The Gram reaction was determined using a Gram staining kit (HiMedia) according to the manufacturer's instructions. Growth at different temperatures (10, 12, 15, 20, 25, 30, 37 and 42 C), pH (5.0, 6.5, 7.0, 8.0, 9.0, 10.0, 11.0, 12 .0, using biological buffers to set the pH; Xu et al., 2005) and NaCl concentrations (0, 2, 5, 7, 8, 9, 10 and 12 %, w/v) was examined by †These authors contributed equally to this work.
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On: Tue, 30 Apr 2019 21:39:50 using standard techniques at 30 C. Catalase and oxidase activities (with N,N,N¢,N¢-tetramethyl-p-phenylenediamine dihydrochloride) and urea hydrolysis were determined as described by Cowan & Steel (1965) . The following characteristics were analysed as described by Smibert & Krieg (1994) : hydrolysis of casein, gelatin, Tween 20 and starch; indole and hydrogen sulfide production; methyl red and Voges-Proskauer tests; acid-fast and endospore staining; and motility. Nitrate reduction was assayed as described by Lanyi (1987) . Acid production from various sugars was tested as described by Smith et al. (1952) . Preparation of cell walls and determination of peptidoglycan structure were done as described by Schleifer & Kandler (1972) , with the modification that TLC on cellulose sheets (Merck) was used instead of paper chromatography. Polar lipids and menaquinones were extracted and analysed according to Minnikin et al. (1984) and Kroppenstedt (1982) . For cellular fatty acid analysis, the strains were grown on TSA medium at 30 C for 36 h and fatty acid methyl ester analysis was performed using the Sherlock Microbial Identification System (MIDI) as described previously (Sasser, 1990; Pandey et al., 2002) . Freeze-dried cells for other chemotaxonomic analyses were prepared following growth of the strains in tryptic soy broth (HiMedia) for 4 days at 30 C. Genomic DNA extraction and amplification, 16S rRNA gene sequencing and phylogenetic analysis were performed as described previously (Mayilraj et al., 2006) .
To determine the phylogenetic relationship of strain JF-6 T , the 16S rRNA gene sequence, consisting of 1470 bp, was compared with those of type strains of the genus Microbacterium and identification of phylogenetic neighbours and the calculation of pairwise 16S rRNA gene sequence similarities were achieved using the EzTaxon server (Kim et al., 2012) . Sequences were aligned using MEGA version 6.0 (Tamura et al., 2013) . Phylogenetic trees were reconstructed using the neighbour-joining as well as maximum-parsimony and maximum-likelihood algorithms (MEGA version 6.0; Tamura et al., 2013) . Bootstrap analysis was performed to assess the confidence limits of the branching. DNA-DNA hybridization was carried out between strains JF-6 T and other closely related strains using the membrane filter method of Tourova & Antonov (1987) as described by Reddy et al. (2003) except that the probe labelling for DNA-DNA hybridization was conducted by using the non-radioactive Biotin DecaLabel DNA Labeling Kit (Thermo Scientific); hybridized DNA was visualized using the Biotin Chromogenic Detection Kit (Thermo Scientific) and the level of DNA-DNA relatedness was quantified by measuring the density of the spots using densitometry software of the gel documentation system (Alpha Imager). The G+C content of the genomic DNA was determined as described by Saha et al. (2005) .
Matrix-assisted laser desorption time-of-flight (MALDI-TOF) analysis of microflex (Bruker Daltonik) obtained mass spectra was done using FLEXCONTROL 3.1 software. External calibration of the mass spectra was done using Escherichia coli DH5a standard peaks (4346.3, 5095.8, 5380 .4, 6254.4, 7273.5 and 10 299.1 Da). Five independent spectra comprising 240 laser shots were acquired from each spot. Within an individual spot, the laser was manually directed when required in addition to a pre-defined lattice raster. Mass spectra were processed using FLEXANALYSIS (version 3.1; Bruker Daltonik) and BIOTYPER software (version 3.1; Bruker Daltonik). The GELVIEW software was used to display a pseudo-gel representation of normalized spectra.
Protein extraction and sample preparation was done with a few modifications to the manufacturer's method as follows: 300 µl of ultrapure water was pipetted into a clean Eppendorf tube. Then, 5-10 mg of the culture was transferred into the tube and vortexed to form a homogeneous suspension. Pure ethanol (900 µl) was added into the tube and vortexed for at least 10 min. The tube was centrifuged for 2 min at 13 000 r.p.m and the supernatant was discarded. Then, 50 µl of 70 % formic acid was added to the Eppendorf tube and was vortexed. An equal volume of 100 % acetonitrile was added to the tube and mixed carefully for 30 min. A 1 µl aliquot of the cell suspension was placed on the target overlaid with 1 µl of matrix. The sample was allowed to dry at room temperature and inserted into the MALDI-TOF mass spectrometer.
The organism had phenotypic properties, including chemotaxonomic markers, that were consistent with its classification in the genus Microbacterium. Cells were Gram-stainpositive, non-spore-forming, aerobic, motile, catalase-and oxidase-positive, short rods (by transmission electron microscopy, 0.8-1.0 µm; Fig. S1 , available in the online Supplementary Material). Detailed differential physiological and biochemical properties are listed in Table 1 . Strain JF-6 T differed from its closely related strains by several features that include growth at different pH, NaCl concentrations and acid production from different carbohydrates, starch hydrolysis, nitrate reduction and enzymatic activities. Further characteristic features are given in the species description. The fatty acid compositions of strain JF-6 T and other closely related species are detailed in Table 2 and the predominant fatty acids among all the closely related strains were iso-C 15 : 0 , anteiso-C 15 : 0 , iso-C 16 : 0 and anteiso-C 17 : 0 . The major polar lipids were phosphatidylglycerol, diphosphatidylglycerol, an unknown glycolipid and two unknown phospholipids, the same pattern as observed for M. arthrosphaerae MTCC 12367 T (=DSM 22421 T ) except for the number of unknown phospholipids ( Figs S2 and S3) . The major menaquinones detected for strain JF-6 T were MK-13 and MK-12 and the same types are observed in all other closely related strains except the presence of MK-11 in M. arthrosphaerae and M. yannicii and MK-14 in M. insulae and M. flavescens. The diamino acid in the cell-wall peptidoglycan was ornithine and the peptidoglycan type was B2b (Glu/Hyg-Gly-D-Orn).
MALDI-TOF measurements were made for strain JF-6 T followed by M. arthrosphaerae DSM 22421 T , M. thalassium JCM 12079 T , M. trichothecenolyticum JCM 1358 T and M. yannicii JCM 18959 T using a Microflex III instrument (Bruker Daltonik) for the automatic acquisition of mass spectra in the linear positive mode within a range of 2-20 kDa, according to the manufacturer's instructions. The peaks from the generated mass spectra were matched against the reference spectra of the integrated database using MALDI Biotyper Software (Bruker Daltonics). The MALDI profile of strain JF-6 T showed unique peaks represented in the red colour band at positions 4762.248 m/z and 9521.676 m/z, which were clear from the gel view (Fig. S4) .
The 16S rRNA gene sequence of strain JF-6 T generated in this study was aligned with those of other Microbacterium species retrieved from GenBank. A phylogenetic tree was reconstructed using the 16S rRNA gene sequences of the type strains of closely related Microbacterium species and strain JF-6 T . Strain JF-6 T formed a separate lineage within the genus Microbacterium (Figs 1 and S5 , maximum-likelihood algorithm). 16S rRNA gene sequence similarities between strain T . All data are from the present study. All these eight strains were positive for: growth at 30 and 37 C; methyl-red production; and acid production from mannose. In VITEK 2-GP cards positive for arginine dihydrolase, arginine dihydrolase 2, leucine arylamidase, alanine arylamidase, tyrosine arylamidase and L-lactate alkalization but negative for D-amygdalin, .8, 61.1±0.4, 48.9±0.6, 50.8±0.4, 53.8±0.6, 49 .1±0.5 and 51.8±0.6, respectively, which are below the 70 % cut-off point recommended for the delineation of bacterial species (Wayne et al., 1987) . DNA-DNA relatedness values between strain JF-6 T and the other Microbacterium type strains were not determined, as it has been shown that organisms with more than 1.4-3 % 16S rRNA gene sequence dissimilarity belong to different genomic species (Stackebrandt & Goebel, 1994; Stackebrandt & Ebers, 2006; Kim et al., 2014) . On the basis of the polyphasic data presented above, strain JF-6 T should be placed in the genus Microbacterium as a representative of a novel species, for which the name Microbacterium aureliae sp. nov. is proposed.
Description of Microbacterium aureliae sp. nov.
Microbacterium aureliae (au.re¢li.ae. N.L. gen. n. aureliae of the jellyfish Aurelia from which the type strain was isolated).
Cells are Gram-stain-positive, non-spore-forming, aerobic, motile, catalase-and oxidase-positive, short rods (0.8-1.0 µm). Colonies are yellow-pigmented, circular, opaque and convex, with smooth margin on TSA. Growth occurs at 25-37 C (optimal temperature is 30 C), at pH 8-11.0 (optimal pH is 9.0) and with 0-10 % (w/v) NaCl. Does not grow on Simmon's citrate or MacConkey agar and does not reduce nitrate to nitrite. Positive for methyl-red production; acid is produced from dextrose, cellobiose, mannose, mannitol, raffinose, salicin, maltose, trehalose and fructose, but not from galactose, sucrose or rhamnose. In VITEK 2-GP cards positive for arginine dihydrolase, leucine arylamidase, alanine arylamidase, tyrosine arylamidase, L-lactate alkalization, aglucosidase, a-galactosidase and raffinose but negative for , was isolated from Aurelia aurita, the moon jellyfish, collected from the Bay of Bengal coast, Kanyakumari, India. The DNA G+C content of the type strain is 69.4 mol%. 
